Characterization of metalloproteases and serine proteases of Toxoplasma gondii tachyzoites and their effect on epithelial cells.
Toxoplasma gondii can infect all nucleated cells from warm-blooded organisms. After infection, Toxoplasma spreads throughout the body and migrates across biological barriers, such as the intestinal and blood-brain barriers, as well as the placenta in pregnant women. The mechanisms for parasite dissemination are still unknown; however, proteases could play a role as a virulence factor. The aim of this study was to detect and to characterize proteases in whole-cell extracts and in excretion/secretion products from tachyzoites of the RH strain isolated from infected mice. Both fractions were analyzed by gelatin and casein zymography and by azocasein degradation. The biochemical characterization of proteases included standardization of optimal conditions for their activation, such as pH, the presence of cofactors, and a reducing agent. In both fractions, we detected at least nine gelatin-degrading metalloproteases in the range of 50 to 290 kDa. The proteases present in the excretion/secretion products were found as soluble proteins and not associated with exosome-like vesicles or other secretory vesicles. Moreover, by using casein zymography, it was possible to detect three serine proteases. Exposure of MDCK cells to excretion/secretion products modified the organization of the cell monolayer, and this effect was reverted after washing thoroughly with PBS and inhibition by metalloprotease and serine protease inhibitors. Proteomic analysis of excretion/secretion products identified 19 proteases. These findings suggest that tachyzoites of a highly virulent strain of Toxoplasma use a battery of proteases to modify the epithelium, probably as a strategy to facilitate their tissue dissemination.